Research and development (R&D) activities that lead to innovation can contribute highly to a country's economic growth and development. However, research output can be expressed in different forms, such as research publications and patents. Patents are considered to be closer to implemented innovation than are research publications, but research publications improve human capital and propose innovative solutions that can lead to patenting activities. So although they are two different outcomes, publications and patents can work in synergy.
In that paper, we investigated the existence of thresholds in the OECD and the BRICS countries and found that the threshold of publications before patenting activity started was 11 113 for the whole sample, 9038 for the OECD countries and 9945 for the BRICS countries.
The effect of the number of publications and R&D as variables of transition is opposite. Beyond the threshold, the number of publications increases the possibility of patenting for the two groups of countries. However, beyond the threshold of R&D this variable decreases the probability of patenting. From these results and based on the optimal threshold, we conclude that patents in OECD and BRICS countries are positively
influenced by the number of publications. 1994  1995  1996  1997  1998  1999  2000  2001  2002  2003  2004  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014  2015  2016 The question then arises as to why South Africa has not yet reached the threshold and whether the disciplines of the publications in the country play a role. Obviously, patents require particular skills that may not be available in a country because of policy preferences and directions. This Commentary provides evidence of the current distribution of the research publications of South Africa according to five major clusters of research. The article is also important for the setting of research priorities in the country.
Empirical analysis
Globally, countries with high innovation levels and improvements in technology have generally produced more research publications in disciplines of technology than other types of science. That is to say, those countries that drive technology research globally tend to enjoy higher levels of economic growth, living standards and development. The distribution in Figure 2 is skewed, with China and the USA producing more than 40% of the total (23.1% and 19.5%, respectively) and all the other countries producing less than 5%. Not surprisingly, developed countries such as the USA, Germany, France and Italy are in the top 10, but the BRICS countries are also well represented. China is in first place (with 23.1%) and India in fifth place (with 4.6%), while Russia is 15th with 1.7% and Brazil 16th with 1.6% of the total share in world research in the Technology field. South Africa, however, does not follow the high research productivity of the rest of the emerging technologies, producing only 0.37% of the world's share of research publications in Technology.
But is South Africa lacking in research publications in only Technology? Table 1 shows the broader scientific disciplines in which South Africa has published research outputs for the period from 1995 to 2016. The information included is the number of publications produced with at least one South African author in each broad scientific field; the share of each discipline in the South African set of publications; the country's share of the world's publications in the particular field and South Africa's world ranking in each field.
South Africa is ranked 18th in the world in Social Sciences and Arts and Humanities; 33th in Life Sciences; 38th in Physical Sciences and 40th in Technology (out of 198 countries in the data set). It is important to note that different metrics could lead to different conclusions about the country's strengths and weaknesses. For example, proponents of arts and humanities or researchers with limited information may use the number of publications in order to provide additional support in the field. South Africa's ranking in the world is probably the most revealing one as it takes into account international preferences and emphases.
From Table 1 , it can be seen that South Africa's research capacity varies among the different broad research disciplines. Looking only at the number of publications in each discipline, one can observe that, for example, the Arts and Humanities discipline publishes approximately one fourth of the papers of the Technology or Physical Sciences. That observation might mislead policy into promoting R&D funding towards arts and humanities to increase their productivity. However, by evaluating the rankings, a better understanding of the world's research in this discipline is offered. A good example is the comparison between Social Sciences and Technology -at 31 thousand and 37 thousand papers, respectively -for which South Africa is ranked 18th in the former and 40th in the latter! South Africa has promoted particularly the advancement of humanities and social sciences fields through the established of the National Institute for the Humanities and Social Sciences (NIHSS) in 2013. The Institute coordinates scholarship, research and ethical practice in these fields within and through the country's public universities. While the impact of the Institute cannot yet be estimated and quantified, the research performance in the fields is an interesting indication that the specific disciplines have grown. Policymakers may have to investigate such opportunities for the technology field too.
